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AS INTERNATIONAL SEARCHTNG AirmORTTY 



International Application No. 
International Filing Date 
Earliest Priority Date 
Applicant(s) 



Title 



PCTAJS2004/027954 

26 August 2004 (26.08.2004) 

26 August 2003 (26.08.2003) 

MINERVA BIOTECHNOLOGIES 

CORPORATION, ETAL. 

TECHNIQUES AND COMPOSITIONS FOR 

THE DIAGNOSIS AND TREATMENT OF 

CANCER (MUCI) 



European Patent Office 
Erhardtstrasse 27 
D-80298 

Munich, Germany 



REQUEST UNDER PCX RULE 91.1(b) 
FOR RECTIFICATION OF OBVIOUS ERRORS 



Applicant would like to bring to the Authorized Officer's attention that changes have been made 
to the above-identified international application. 



On page 10, line 1, "Fig. 4" as referenced, has been replaced with "Fig. 2"; 

On page 10, line 5, "Fig. 5", as referenced, has been replaced with 'Tig. 3"; 

On page 10, Ime 8, "Fig. 9", as referenced, has been replaced with "Fig. 4"; 

On page 10, line 10, "Fig. 10", as referenced, has been replaced with "Fig. 5", with additional 

reference therein, on line 1 1, to "Fig. 9", as referenced, has been replaced with "Fig 4"; 

On page 10, line 12, "Fig. 21", as referenced, has been replaced with "Fig. 6"; 

On page 10, line 14, "Fig. 22", as referenced, has been replaced with "Fig. 7"; 

On page 10, line 16, "Fig. 23" as referenced, has been replaced with "Fig. 8"; 

On page 10, line 18, "Fig. 24", as referenced, has been replaced with "Fig. 9"; 

On page 10, line 20, "Fig. 25", as referenced, has been replaced with "Fig. 10"; 

On page 10, line 22, "Fig. 27", as referenced, has been replaced with "Fig. 1 1"; 

On page 10, line 24, "Fig. 28", as referenced, has been replaced with "Fig. 12"; 

On page 10, line 26, "Fig. 29" as referenced, has been replaced with "Fig. 13"; 

On page 10, line 28, "Fig. 30", as referenced, has been replaced with "Fig. 14"; 

On page 10, line 30, "Fig. 3 1", as referenced, has been replaced with "Fig. 15"; 

On page 10, line 32, "Fig. 32", as referenced, has been replaced with "Fig. 16"; 

On page 1 1, line 1, "Fig. 33", as referenced, has been replaced with "Fig. 17"; 

On page 1 1, line 3, "Fig. 34", as referenced, has been replaced with "Fig. 18"; 

On page 1 1, line 5, "Fig. 35", as referenced, has been replaced with "Fig. 19"; 

On page 1 1, line 7, "Fig. 36", as referenced, has been replaced with "Fig. 20"; 
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page U, Utve 9, "Fig. sTTas referenced, has beeit replaced with "Fig. 21"; 
On page 1 1, line 10, "Fig. 38", as referenced, has been replaced wit "Fig. 22";^ 
On page 1 1, line 11, "Fig. 39", as referenced, has been replaced with "Fig. 23"; 
On page 1 1, line 13, "Fig. 40", as referenced, has been replaced with "Fig. 24", 

On page 11, line 15, "Fig. 41", as referenced, has been replaced with "Fig. 25"; 

On page 11, line 17, "Fig. 42", as referenced, has been replaced with "Fig. 26"; 

On page 1 1, line 20, "Fig. 43", as referenced, has been replaced with "Fig. 27"; 

On page 1 1, line 22, "Fig. 44", as referenced, has been replaced with "Fig. 28"; 



In the Detailed Description of the Invention 



On page 25, line 29, "3 1" , as referenced, has been replaced with "15"; 

On page 27, line 5, "Fig. 21" , as referenced, has been replaced with "Fig. 6", in each 

instance; 

On page 27, line 9, "Fig. 22", as referenced, has been replaced with "Fig. 7"; 
On page 27, line 13, "Fig. 23", as referenced, has been replaced with "Fig. 8"; 
On page 27, line 15, "Fig. 24", as referenced, has been replaced with "Fig. 9"; 
On page 27, line 18, "Fig. 25", as referenced, has been replaced with "Fig. 10"; 
On page 29, line 29, "Fig. 21", as referenced, has been replaced with "Fig. 6"; 
On page 29, line 31, "27", as referenced, has been replaced with "1 1"; 
On page 30, line 2, "Fig. 28", as referenced, has been replaced with "Fig. 12"; 
On page 30, line 22, "Fig. 29", as referenced, has been replaced with "Fig. 13"; 
On page 3 1, line 24, "Fig. 30", as referenced, has been replaced with "Fig. 14"; 
On page 3 1, line 28, "23", as referenced, has been replaced with "8"; 
On page 3 1, line 28, "Fig. 21", as referenced, has been replaced with "Fig. 6"; 
On page 3 1, line 29, "Fig. 21", as referenced, has been replaced with *Tig. 6"; 
On page 3 1, Ime 30, "Fig. 25", as referenced, has been replaced with "Fig. 10"; 
On page 44, line 8, "Figs. 31-33", as referenced, has been replaced with 
"Figs. 15-17"; 

On page 44, line 16, "Fig. 34", as referenced, has been replaced with "Fig. 18"; 
On page 44, line 22, "Fig. 35", as referenced, has been replaced with "Fig. 19"; 
On page 65, Ime 1, "Fig. 36", as referenced, has been replaced with "Fig. 20"; 
On page 65, line 4, "Fig. 30", as referenced, has been replaced with "Fig. 14"; 
On page 65, line 1 1, "Fig. 30", as referenced, has been replaced with "Fig. 14"; 
On page 65, line 26, "Fig, 37", as referenced, has been replaced with "Fig. 21"; 
On page 66, line 1, "Fig. 37", as referenced, has been replaced with "Fig. 21"; 
On page 66, line 4, "Fig. 37", as referenced, has been replaced with "Fig. 21"; 
On page 66, line 15, "Fig. 38", as referenced, has been replaced with "Fig. 22"; 
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on pa^c 66, Vuve 22, 39", as referenced, has been replaced with «Fig. 23 ; 
On page 67, line 8, "Fig. 40", as referenced, has been replaced with "Fig. 24"; 
On page 67, line 8, "solid red", as referenced, has been replaced with "grey"; 
On page 67, line 12, "Fig. 41", as referenced, has been replaced with "Fig. 25"; 
On page 67, line 13, "Fig. 42", as referenced, has been replaced with "Fig. 26"; 
On page 68, line 1, "Fig. 37", as reference4 has been replaced with "Fig. 21"; 
On page 68, line 2, "Fig. 37", as referenced, has been replaced with "Fig. 21"; 

On page 68, line 6, "Fig. 39", as referenced, has been replaced with "Fig. 23"; 

On page 68, line 12, "Fig. 39", as referenced, has been replaced with "Fig. 23"; 

On page 68, line 14, "Fig. 39", as referenced, has been replaced with "Fig. 23"; 

On page 69, line 18, "Fig. 43", as referenced, has been replaced with "Fig. 27"; 

On page 69, line 29, "Fig. 44", as referenced, has been replaced with "Fig. 28"; 

On page 96, line 2, "Fig. 4", as referenced, has been replaced with "Fig. 2"; 

On page 96, line 4, "Figure 4", as referenced, has been replaced with "Figure 2"; 

On page 96, line 11, "Figure 5", as referenced, has been replaced with "Figure 3"; 

On page 96, line 25, "Fig. 9", as referenced, has been replaced with "Fig. 4"; 

On page 96, line 25, "Fig. 10", as referenced, has been replaced with "Fig. 5"; 

On page 97, line 4, "Figure 9", as referenced, has been replaced with "Figure 4"; 

On page 97, line 1 1, "Fig. 9", as referenced, has been replaced with "Fig. 4"; 

On page 97, line 17, "Figure 10", as referenced, has been replaced with "Figure 5"; 

On page 97, line 18, "Fig. 9", as referenced, has been replaced with "Fig. 4"; 

On page 97, line 21, "Fig. 10", as referenced, has been replaced witfi "Fig. 5"; 

On page 97, line 24, "9", as referenced, has been replaced with "4"; 

On page 99, lines 26 and 27, "Figures 9 and 10", as referenced, has been rq>laced 

with "Figures 4 and 5"; 

On page 104, line 25, "Figure 38", as referenced, has been replaced with 'Tigure 22"; 

In Form PCT/RO/101 (supplemental sheet). Sheet No. 4, the filing date provided for U.S. 
Application Serial No. 09/996,069, listed as filed on "27 November 2002 (27.1 1.2002)" is corrected to 
"27 November 2001 (27.11.2001)" 

Replacement sheets 10, 1 1, 25, 27, 29-31, 44, 65-69, 96, 97, 99, 104, and Form PCT/RO/lOl 
(supplemental sheet) are enclosed. Applicant respectfully requests that these replacement sheets be 
accepted and replace the originally filed pages 10, 1 1, 25, 27, 29-3 1, 44, 65-69, 96, 97, 99, 104, and Form 
PCT/RO/101 (supplemental sheet) to reflect the changes. No new matter has been added. 
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Fig. 2 is a graph of percent cell proliferation that shows that an inventive antibody against 
an epitope of the MUCl receptor which is proximal to the cell surface, i.e. extracellular, and 
that dimerizes the receptor, enhances cell proliferation in a manner typical of a growth 
factor/receptor - antibody interaction; 
5 Fig. 3 is a graph of percent cell proliferation that shows that an inventive antibody against 
an epitope of the MUCl receptor which is proximal to the cell surface, and that dimerizes 
the receptpr, dramatically enhances cell proliferation; 

Fig. 4 is a silver-stained gel showing Ugands that were fished out of cell lysates using a 
particular PSMGFR peptide, in the presence of the protease inhibitor PMSF; 
10 Fig. 5 is a silver-stained gel showing ligands that were fished out of cell lysates using the 
PSMGFR peptide of Fig, 4, in the absence of the protease inhibitor PMSF; 
Fig. 6 is a graph showing that bivalent anti-PSMGFR antibody stimulates cell growth in 
MUC1+ breast tumor cell line 1504; 

Fig. 7 is a graph showing that bivalent anti-PSMGFR antibody stimxilates cell growth in 
15 MUC1+ breast tumor cell line 1500; 

Fig. 8 is another graph showing that bivalent anti-PSMGFR antibody stimulates cell growth 
in MUCK breast tumor cell line 1500; 

Fig. 9 is a graph showing that bivalent anti-PSMGFR antibody stimulates cell growth in 
MUCH breast tumor cell line T47D; 
20 Fig. 10 is a graph showing that bivalent anti-PSMGFR antibody stimulates cell growth in 
MUCK breast tumor cell line BT-474; 

Fig. 11 is a graph showing that monovalent anti-PSMGFR inhibits cell growth in MUCK 
breast tumor cell line 1504; 

Fig. 12 is a graph showing that monovalent anti-PSMGFR inhibits cell growth in MUCK 
25 breast tumor cell line 1 500; 

Fig. 13 is a histogram showing that monovalent anti-PSMGFR competes with bivalent anti- 
PSMGFR and blocks color change in a nanoparticle assay; 

Fig. 14 are westem blots showing that breast tumor cells produce MUCl clevage products 
of apparent molecular weight 20-30 kDa; 
30 Fig. 15 is a westem blot showing that bivalent anti-PSMGFR dimerizes MUC 1 in T47D 
cells and activates intracellular MAP kinase cell proliferation pathway; 
Fig. 16 is a westem blot showing that bivalent anti-PSMGFR activates intracellular MAP 
kinase cell proliferation pathway in 1504 breast tumor cells; 
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Fig. 17 is a western blot showing that bivalent anti-PSMGFR activates intracellxilar MAP 
kinase cell proliferation pathway in 1 500 breast tumor cells; 
Fig. 18 is a western blot showing that drug compounds compete with bivalent anti- 
PSMGFR and block activation of intracellular MAP kinase cell proliferation pathway; 
5 Fig. 19 is a western blot showing that monovalent anti-PSMGFR competes with bivalent 
anti-PSMGFR and block activation of intracellular MAP kinase cell proliferation pathway; 
Fig. 20 is a westem blot showing that breast tumor cells present full-length as well as 
cleaved MUCl; 

Fig. 21 is a westem blot showing that MUCl cleavage products are N-glycosylated; 
10 Fig. 22 is a schematic illustration of the MUCl receptor variants transfected into HEK cells; 
Fig. 23 is a westem blot showing a MUCl tumor-specific cleavage product runs as an 
approximately 20 kDa band; 

Fig. 24 is a histogram showing that monovalent anti-PSMGFR inhibits cell growth in nat- 
PSMGFRTC transfectants; 

15 Fig. 25 is a westem blot showing a bivalent anti-PSMGFR antibody induces ERK2 
phosphorylation in HEK cells transfected with nat-PSMGFRTC isofomi; 
Fig* 26 is a westem blot showing a in nat-PSMGFRTC transfectants, bivalent anti- 
PSMGFR antibody induces ERK2 phosphorylation and monovalent anti-PSMGFR antibody 
inhibits ERK2 phosphorylation; 

20 Fig. 27 is a westem blot showing receptor clevage products for MUCK tumor cells and 
transfectants; and 

Fig. 28 is a westem blot showing that breast tumor cells may produce two MUCl clevage 
products. 

25 Detailed Description of the Invention 

Definitions: 

The term "MUCl Growth Factor Receptor" (MGFR) is a functional definition 
meaning that portion of the MUCl receptor that interacts with an activating ligand, such as 
a growth factor or a modifying enzyme such as a cleavage enzyme, to promote cell 
30 proliferation. The MGFR region of MUCl is that extracellular portion that is closest to the 
cell surface and is defmed by most or all of the PSMGFR, as defined below. The MGFR is 
inclusive of both unmodified peptides and peptides that have undergone enzyme 
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proliferation, through the well-known MAP (mitogen activated protein) kinase signaling 
cascade, as indicated by detection of phosphorylation of ERK2 kinase. Significantly, such 
phosphorylation and proliferation was absent or less evident in similar cells treated with 
monovalent ligands to MGFR, such as a single chain antibody or a monovalent antigen- 

5 binding fragment of antibody. 

Cell proliferation may result from accessibility of the MGFR portion to an activating 
ligand which can interact with the MGFR portion. For example, the self-aggregating IBR 
of the MUCl receptor may form a dense reticulum which sterically prevents a ligand such 
as a growth factor from interacting with the MGFR portion of the receptor, which is 

10 proximal to the cell relative to the BBR. In a cancerous or tumor cell, this reticulum may be 
lost, alloAving ligand interaction with the MGFR. 

The above mechanistic model is consistent with a mechanism whereby the portion 
of the MUCl receptor, that remains attached to the cell surface after shedding of the BBR 
region or the TPSIBR, i.e. the MGFR, functions as a receptor for ligands that trigger cell 

15 proliferation. Evidence is also presented herein that demonstrates that: (a) an interaction 
between a ligand and a portion of the MUCl receptor (MGFR), which dimerizes the 
receptor, triggers cell proliferation; and (b) blocking the interaction of this portion of the 
MUCl receptor (MGFR) with its ligand(s), blocks cell proliferation. When tumor cell lines, 
in which the MUCl receptor is homogeneously expressed across the entire cell surface, are 

20 treated with an inventive IgG antibody raised against the MGFR portion of the MUCl 

receptor (e.g. PSMGFR), the rate of cell proliferation is greatly enhanced. Since intact IgG 
antibodies are bivalent, i,e. one antibody shnultaneously binds to two adjacent MGFR 
portions on the cell surface, these results demonstrate that the antibody acts as an activating 
ligand, mimicing the effect of a growth factor, which dimerizes MGFR portions, and thxxs 

25 triggers a cell proliferation signaling cascade which is consistent with signaling via the 
cytoplasmic tails of the receptors. This is further supported by the experiments discussed 
below showing that dimerization of two adjacent MGFR portions on the cell surface induces 
ERK-2 phosphorylation indicative of MAP kinase cell proliferation signaling (See e.g. Fig. 
1 5). This finding leads to two conclusions. First, an activating ligand(s) that binds to the 

30 MGFR portion of the MUC 1 receptor causes inductive multimerization of the receptor. 
Secondly, an effective therapeutic strategy is therefore to block the MGFR portion of the 
receptor with a monomeric composition, thus preventing inductive multimerization and 
subsequent signaling cascades. For example, a single chain, or monovalent, antibody, or a 
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breast tumor cell lines that express the MUCl receptor along with control cell lines that did 
not. The addition of the antibody stimulated cell proliferation only in cells that expressed 
the MUCl receptor. The 1504 breast tumor cells that were treated for either 5 or 6 days 
with the bivalent anti-PSMGFR antibody underwent 400% - 600% enhancement of cell 
5 growth, see Fig. 6 and Example 1 1 . Still referring to Fig. 6, control cells K293 and Hela 
were imaffected by the same dosage of the same antibody, anti-PSMGFR. The shape of the 
proliferation enhancement curves argue that the antibodies dimerize the receptor; at very 
high antibody concentrations the rate of cell growth decreases, as each receptor is bound to 
a single antibody rather than one bivalent antibody bound to two receptors. Fig. 7 shows 
10 that cells from the breast tumor cell line 1 500 underwent a 200% enhancement of cell 
proliferation after treatment with the bivalent anti-PSMGFR for 3 days. When bivalent 
anti-PSMGFR treatment was extended for a fourth day, the percentage enhancement of cell 
growth increased to 300%, see Fig. 8. Breast tumor cells from the T47D cell line were also 
tested for the ability of the bivalent anti-PSMGFR antibody to trigger cell proliferation. 
IS Fig. 9 shows that these cells also underwent an approximately 125% enhancement of cell 
growth, and as with 1500 and 1504 cell lines, the response was dependent on the 
concentration of flie antibody. Breast tumor cell line BT-474 displayed similar stimulation 
of cell growth (150 - 200%) in response to bivalent anti-PSMGFR, see Fig. 10. MUCl* cell 
line MDA-MB-453 was not affected by the addition of anti-PSMGFR at any concentration 
20 (data not shown). 

Monovalent forms of anti-PSMGFR fragments block cell growth in MUCl positive 
tumor cells. As previously described, MUCr tumor cells are induced to proliferate when 
the MUCl receptor is dimerized. Specifically, the signal to proliferate is generated when a 
portion of the MUCl receptor proximal to the cell surface is dimerized. As described 
25 above, one way in which the receptors can be dimerized is via a bivalent antibody directed 
against the MUCl receptor. In a preferred embodiment, the antibody is directed against the 
MGFR and in yet a more preferred embodiment it is directed against at least a portion of the 
PSMGFR. As described above and ftuther below, agents that bind to the MGFR portion of 
the MUCl receptor in a monomeric rather than dimeric fashion can block the dimerization 
30 of the receptor and in so doing inhibit cell proliferation. The discussion below describes 
several chemical compounds that inhibit the growth of MUC1+ tumor cells by binding to 
the MGFR portion of the MUCl receptor. 
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generate antibodies wherein each recognition fragment of a bivalent antibody binds to 
different but essentially adjacent sites on the same antigen. 

As described in greater detail below, MUCl monovalent antibodies/fragments 
described above for use as cancer therapeutics may be polyclonal or monoclonal and may 
5 be obtained by immimizing a number of different animal species, i.e. rabbit, goat and the 
like. Additionally, techniques are known to those skilled in the art for generating 
hybridoma cells, which then are grown and harvested to yield a supply of antibody without 
the need for repeated animal immunization. Alternatively, humanized monovalent 
antibodies/fragments, also described in more detail below, that target these portions of the 
10 MUCl receptor may be used as effective anti-cancer agents that are less likely to invoke 
immune responses in the patient. Methods of the invention also encompass recombinant 
methods for antibody and Fab production that do not include animal immunization. 

As explained below, methods of generating monovalent antibodies and monovalent 
antigen-binding fragments of antibodies are known to those skilled in the art. A standard 
15 method is the controlled proteolysis of a bivalent antibody. The inventors generated a 
monvalent PSMGFR-specific antibody fragment by proteolyzing their inventive bivalent 
anti-PSMGFR. Monovalent anti-PSMGFR competes with the bivalent anti-PSMGFR 
antibody for the same binding site within the MGFR portion of the MUCl receptor. 
The present invention, in certain embodiments, details how monovalent 
20 antibodies/fragments, which are directed against a portion of the MUCl receptor that is 
proximal to the cell surface, inhibit the growth of MUCl + tumor cells. Monovalent 
antibodies/fragments that targeted the PSMGFR portion of the MUCl receptor were 
produced by proteolyzing the bivalent anti-PSMGFR antibody, which has been herein to 
induce cell growth, presimiably by dimerizing the MUCl receptors. Thus, it follows that 
25 the monovalent form of this very antibody would block cell proliferation by binding to the 
MGFR portion and thus prevent the binding of cognate ligands and/or dunerization. 

Herein we provide experimental results that demonstrate that monovalent antibody 
fragments that target the PSMGFR do in fact inhibit the growth of MUCl positive tumor 
cells and have virtually no effect on control cell lines. Referring now to Fig. 6, recall that 
30 the addition of bivalent anti-PSMGFR induced a 600% enhancement of cell growth. Fig. 
1 1 , the method by which the results were generated bemg described in Ex. 1 1 , shows that 
the addition of the monovalent form of the same anti-PSMGFR to a MUCl positive breast 
tumor cell line, 1504, had the opposite effect in that cell growth inhibited by about 150%, 
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which indicates induced cell death. The addition of the monovalent anti-PSMGFR had a 
similar effect on breast tumor cell line 1500, which is also MUCl^, see Fig. 12. 

Monovalent anti-PSMGFR validates the in vitro drug screen; it inhibits the color 
change of the PSMGFR-immobilized nanoparticles caused by the addition of tumor cell 

5 lysates to the nanoparticles, as described in more detail below. It should be noted that the 
monvalent antibody/fragment also can inhibit the dimerization of the PSMGFR peptide in 
vitro. Nanoparticle-based drug screening assays to identify compounds that inhibit 
dimerization of the MGFR portion of the MUCl receptor are described herein and in 
commonly-owned U.S. patent application publication no. 2003/0036199; and International 

10 Publication No. 02/056022 A2. In certain of these assays, histidine-tagged PSMGFR 
peptides, (e.g. SEQ ID NO: 2), were immobiUzed on NTA-Ni-H--SAM-coated gold 
nanoparticles. Lysates and supematants from MUCl positive tumor cells, which 
presumably contain the cognate ligands of the MUCl receptor, were added to the 
nanoparticles. Upon addition of the lysate/supematant mixture, the color of the nanoparticle 

15 solution turns from its characteristic pink to blue, presumably when the cognate ligands 
dimerize MUCl receptor peptides on two different nanoparticles. The addition of bivalent 
anti-PSMGFR antibody, in place of the lysate/supematant solution, also causes the 
nanoparticle solution to turn from pink to blue, as the bivalent antibody also dimerizes two 
PSMGFR peptides on different nanoparticles. However, the addition of monovalent anti- 

20 PSMGFR to the drug screening assay, to which the lysate/supematant has also been added, 
inhibits the color change, presumably by competing with natural, cognate ligands for 
binding to the PSMGFR peptide. Fig. 13 shows tiiat the characteristic nanoparticle color 
change that occurs upon the addition of bivalent anti-PSMGFR was inhibited upon addition 
of the monovalent anti-PSMGFR 

25 The present results also suggest that the MUCl receptor is involved in apoptosis. 

The addition of the monvalent anti-PSMGFR not only inhibited cell growth, but also 
induced cell death. This indicates that the MUCl receptor also mediates signaling pathways 
involved in the process of programmed cell death known as apoptosis. 

Present cancer research literature presents a confusing picture as to whether or not 

30 the overall amount of MUCl receptor produced by the cell can be correlated to metastatic 
potential or tumor aggressiveness. The results described herein support the idea that a key 
mechanism of cell growth in MUCl positive cancers may depend more on the amount of 
MUC 1 cleavage that occurs rather than the overall amount of MUC 1 receptor that is 
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expressed. Low molecular weight species that migrate on an acrylimide gel with an 
apparent molecular weight of around 20-30 kD (some glycosylated) exist m MUCl-positive 
tumor cells but do not exist in sufficient numbers to be detectable in non-tumor MUCl 
cells. The inventors identified two cleavage sites of the MUCl receptor in tumor cells. The 
5 first cleavage site occurs in the middle of the IBR and the second cleavage site, which our 
evidence indicates is the more tumorigenic form, occurs at the C-termial end of the IBR: the 
first cleavage site being located at the N-termmus of TPSIBR (SEQ ID NO: 8) and the 
second cleavage site being located at the N-terminus of the nat-PSMGFR having SEQ ID 
NO: 60. When cleavage occurs at the first site, tiie portion of the receptor that remains 
10 attached to the cell surface is the similar to TSESMGFR (See Table 1, SEQ ID NO. 66, but 
with the native SRY sequence). When cleaved at the second site, the portion that remaining 
portion is a PSMGFR as shown in Table 1, SEQ ID NO. 63. This low molecular weight 
species that is tumor specific consists essentially of the native PSMGFR sequence and in 
some cases the TSESMGFR sequence and is available to cognate ligands, i.e. not self- 
1 5 aggregated, than on the overall amount of MUC 1 receptor expressed by the cell. 

Supporting this conclusion, susceptibility of tumor cells to proliferate was found, within the 
context of the present invention, to be a function of the amount of the shorter form of the 
MUCl receptor. 

Comparison of the present results generated by western blot analyses, which 
20 quantitated the amount of low molecular weight MUCl species produced by each cell type 
tested, with the above presented cell proliferation data shows that the susceptibility of the 
breast tumor cells to antibody-induced cell growth is proportional to the amount of the low 
molecular weight MUCl species (25-30 Kd glycosylated; 19-20Kd unglycosylated) that the 
cell produces. Referring now to Fig. 14, breast tumor cell lines 1500 and 1504 produce a 
25 considerably greater amount of the MUCl cleavage product that runs at 19-20 Kd than the 
BT-474 BT cells or the control K293 and HeLa cells. Correspondingly, the anti-PSMGFR- 
induced increase in the proliferation of cell lines 1500 and 1504 was up to about 400% (Fig, 
8) and up to about 600% (Fig. 6) respectively, while there was no detectable increase in the 
rate of cell growth for control cells (Fig. 6) and the growth of BT-474 cells increased by 
30 only up to about 200%, see Fig. 10. 

In further support of the conclusion that cleavage products of the MUCl receptor 
function as growth factor receptors in tumor cells, HEK cells were transfected with MUCl 
variants that were either terminated after the PSMGFR (see Table 1, SEQ ID NO: 37) or 
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one of the intracellular signaling pathways that is fairly well understood. To summarize, a 
mitogen binds to the extracellular portion of a transmembrane receptor and alters its 
conformation in such a manner that a signal is then transduced to the cell interior. As 
described above, a downstream step in this cascade is the phosphorylation of ERK2. It is 
5 known in the art that once ERK2 has been phosphorylated, cell proliferation proceeds. The 
inventors demonstrate that the addition of a bivalent antibody, which recognizes the MGFR, 
dimerizes the MUCl receptor and in some way generates or reveals binding sites for 
signaling proteins that bind to the cytoplasmic tails of the MUCl receptor. Figs. 15-17, 
respectively, show that in T47D, 1504, and 1500 breast tumor cells, dimerization of the 
10 MUCl receptor via bivalent anti-PSMGFR results in ERK2 phosphorylation, see Ex. 12. 
The effect is dose-dependent and time-dependent. Further, synthetic compounds, which the 
inventors previously showed bind to the MGFR portion of the MUCl receptor, compete 
with the bivalent anti-PSMGFR for binding to this region of the MUCl receptor. In a 
competitive inhibition assay, the compounds effectively prevent (also in a dose-dependent 
15 way) the binding of the bivalent antibody to the MGFR, resulting in a loss of dimerization 
of the receptor and a loss of ERK2 phosphorylation, see Fig. 18 and Ex. 12. 

Additionally, the monovalent form of the anti-PSMGFR competed with the bivalent 
antibody and effectively inhibited ERK2 phosphorylation. When excess monovalent anti- 
PSMGFR was added to breast tumor cells along with the amount of bivalent anti-PSMGFR 
20 that was shown to be sufficient to stimulate ERK2 phosphorylation, that phosphorylation 
was blocked, presumably because the monovalent antibody blocked the dimerization of the 
MUCl receptor. Fig. 19 shows that monovalent anti-PSMGFR competes with the bivalent 
antibody and blocks the phosphorylation of ERK2 in cell line 1500. 

Accordingly, in certain embodiments of the invention, the phosphorylation state of 
25 ERK2 can be monitored as a method for identifying therapeutics for MUCl positive 

cancers.lt was described above that monovalent compounds and monovalent anti-PSMGFR 
that bound to the MGFR competed with the bivalent antibody for binding to the site and in 
so doing inhibited the activation of the MAP kinase signaling pathway; ERK2 
phosphorylation did not occur. This suggests a drug screen that will identify agents that 
30 affect signaling through the MUCl receptor. In this drag screen, bivalent anti-PSMGFR is 
added to MUCl positive tumor cells. Drag candidates are also added and the 
phosphorylation state of ERK2 is measured, as described previously. Cells in which ERK2 
phosphorylation is inhibited indicates that that drag candidate successfully competed with 
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antibody that targets the PSMGFR, described above. Fig. 20 , the method for producing 
which is described in Ex. 5, is a western blot that shows that cell line 1504 expressed the 
highest levels of uncleaved MUCl, followed by T47D, then 1500 cells, with BT-474, K293, 
and HeLa cells showing no detectable amount of uncleaved MUCl. Fig. 14, the method for 

5 producing which is described in Ex. 5, is another western blot that shows that three breast 
tumor cell lines 1504, 1500 and T47D all expressed similar quantities of a proteolyzed 
MUCl that ran with an apparent molecular weight of 20 - 30 kDa. It is noted that 
Wreschner et al published data that showed that this MUCl cleavage product is not 
expressed in normal, healthy breast tissue. BT-474 expressed a considerably lower level of 

10 cleaved MUCl . In addition, the protein bands of BT-474 are concentrated at 20 kDa with a 
low intensity presence at around 15 kDa (See Fig, 14). K293 cells showed no MUCl 
expression as expected and HeLa cells showed minimal MUCl between 20 - 30 kDa as 
previously reported in the literature. MDA-MB-453 also did not express detectable levels 
of cleaved or uncleaved MUCl (data not shown). 

15 Cellular proteins often undergo post-translational modifications such as cleavage, 

glycosylation and phosphorylation. In particular, it is known that, under some 
circumstances, the extracellular domain of the MUCl receptor is cleaved (at an unknown 
location) and shed into the bloodstream. The extracellular portion of the receptor can also 
be glycosylated, although it has been reported that in tumor cells, it is often under- 

20 glycosylated. The fact that the MUCl receptor undergoes these indeterminate 

modifications makes it difficult to characterize the portion of the receptor that remains on 
the cell surface after cleavage in terms of length. Note that the degree of glycosylation 
alters the molecular weight of the receptor when analyzed by western blot, for example. 
Therefore, in order to compare expression levels of MUCl among various cells types and to 

25 get a better determination of their true molecular weights, it is advantageous to 

deglycosylate protein samples prior to western gel analysis. Fig. 21, the method for 
producing which is described in Ex. 5, shows that after deglycosylation, the MUCl protein 
bands converged to form a prominent band with an apparent molecular weight of about 20 
kDa. These results suggest that all the breast tumor cell lines tested produced MUCl 

30 cleavage products of approxunately the same length but that had differential glycosylation. 
Note that non-deglycosylated 1504, 1500 and T47D samples showed three clear MUCl 
protein bands. The PSMGFR sequence contains three Arginine residues that can be 
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glycosylated. Further analysis, refer to see Fig. 21 (lanes 3 versus 4), suggested that the 
MUCl proteolysis product was in fact N- and not 0-glycosylated. 

To determine which amino acids were being glycosylated, the 1500 cell line was 
deglycosylated using enzymes that specifically remove O- or N-lined glycol units. Fig. 2 1 
5 shows that the shift in molecular weight only occurs after treatment with the N-specific 
deglycosylase. This suggests that the PSMGFR region of the MUCl receptor is only N- 
glycosylated. 

In another set of embodiments, MUCl isoform constructs of varying length were 
transfected into HEK cells and analyzed by western blot using anti-PSMGFR to determine 

10 cleavage patterns of the various MUCl constructs. To investigate which portion of the 

extracellular domain of the MUCl receptor is necessary and sufficient for or involved in the 
growth factor-like ftmction described herein and to investigate the sequence of the portion 
of the receptor that remains on the cell surface after cleavage in tumor cells, HEK (human 
embryonic kidney) cells were transfected with plasmids designed to generate MUCl 

15 receptor variants of different lengths. Fig. 22 is a cartoon that depicts the MUCl constructs 
that were generated, see Exs. 6-7. In summary, constructs were generated to produce the 
entire MUCl receptor (SEQ ID NO: 10-Table l),aMUCl receptor variant with only 1.3 
kilobases of the repeats section ("Rep isoform" - SEQ ID NO: 41 - Table 1), a MUCl 
receptor variant that terminates after the IBR (interchain binding domain)("CM isoform" - 

20 SEQ ID NO: 38 - Table 1), a MUCl receptor variant that terminates after the PSMGFR 
("nat-PSMGFRTC isoform" - SEQ ID NO: 37 - Table 1), and the entire MUCl-Y 
alternative splice variant ("Y isoform" - SEQ ID NO: 40 - Table 1). Fig. 23 shows that 
apparently ail of the MUCl variants undergo cleavage, except the nat-PSMGFRTC isoform 
and the CM isoform constructs. There is evidence in the literature that sequences C- 

25 terminal to the end of the IBR are required for enzyme cleavage of the receptor. 

It should be noted that it was observed that the cells transfected with the nat- 
PSMGFRTC isoform grew faster than the parent cell line and considerably faster 
(approxunately 2-times) than the full length or repeats (Rep isoform) constructs. Further, 
the inventors have observed that HEK cells transfected with the nat-PSMGFRTC isoform 

30 are capable of anchorage-independent cell growth. Note that 

anchorage-independent cell growth is a phenomenon that is not yet understood 

but is a halhnark characteristic of true tumor cells. It was also observed that attempts to 

transiently transfect cells with the fiiU length or repeats (Rep isoform) constructs were 
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difficult and frequently failed. In sharp contrast, the nat-PSMGFRTC isoform construct 
transfected easily each and every time it was tried. These results support the premise that it 
is the PSMGFR portion of the receptor that acts as a growth factor receptor. 

To determme whether in HEK cells the MUCl truncated receptors would behave as 
5 they do in tumor cells, a series of cell grovAh stimulation and inhibition were performed. In 
particular, bivalent antibodies and monovalent antibody binding fragments were added to 
these cells to determine their effect on cell growth and the phosphorylation state of ERK2, 
Fig. 24 shows that the addition of bivalent anti-PSMGFR (grey bars) to the nat- 
PSMGFRTC isoform construct transfected cells caused an 80% enhancement of cell 
10 proliferation, while the addition of monovalent anti-PSMGFR inhibited native cell growth 
by 50%. The figure also shows that the monovalent antibody competed with the bivalent 
antibody to diminish the extent of the enhanced cell growth. Fig. 25 shows that the addition 
of the bivalent antibody triggers ERK2 phosphorylation while Fig. 26 shows that the 
monovalent antibody competes with the bivalent to block ERK2 phosphorylation, nat- 
15 PSMGFRTC isoform transfected cell lines therefore constitute an excellent research tool for 
drag discovery for MUCl"*" cancers, since they behave similarly to tumor cells and this form 
of the receptor appears to be constitutively active. 

To summarize, the extracellular domains that were represented in the transfected 
cells generated wdthin the context of the present invention included: 1) the PSMGFR alone 
20 (nat-PSMGFRTC isoform - SEQ ID NO: 37 - Table I); 2) the PSMGFR and the PSIBR 
(CM isofomi - SEQ ID NO: 38 -Table 1); 3) the PSMGFR, PSIBR and a unique sequence 
that was ended just before the repeats region (UR isoform - SEQ ID NO: 39 - Table 1); 4) 
the PSMGFR, PSIBR, unique sequence and 1 kb of repeat sequences (Rep isoform - SEQ 
ID NO: 41 - Table 1); 5) the entire MUCl extracellular domain (Full length MUCl receptor 
25 - SEQ ID NO: 10 - Table I); 6) and the entire extracellular domain of the Y isoform (SEQ 
ID NO: 40 - Table 1). Cells were grown and treated according to the standard protocols for 
analyzing the molecular weights of specific proteins by SDS-PAGE followed by westem 
blot (see Example 5). The inventive antibody used in the westem blot stage of the analysis 
specifically recognizes the PSMGFR sequence of the MUCl receptor. The various 
30 transfectants were then analyzed by westem blot. 

As previously described, the constract expressed constitutively in MUC1+ cancer 
cell lines, in which the MUCl receptor is believed to be terminated at or near the N-terminal 
end of the PSMGFR, produced a series of protein bands between 20 and 30 Kd when 
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glycosylated (See Fig. 21). After deglycosylation, the bands shifted to a molecular weight 
of about 20 Kd (Fig. 21). Significantly, the calculated molecular weight of the nat- 
PSMGFRTC isoform transfected construct is 19 Kd. 

The MUCl construct termed "Y isoform" produced a series of protein bands reacted 

5 with anti-PSMGFR in a western blot that moved through an SDS-PAGE gel with apparent 
molecular weights that ranged between 35 - 45 Kd (see Fig. 23). After deglycosylation, the 
motility of the proteins shifted to apparent molecular weights that ranged from 29 - 40 Kd. 
The calculated molecular weight of the transfected MUCl-Y isoform is 29 Kd. A faint 
protein band at 20 Kd appeared, which is consistent with the idea that some minimal 

10 cleavage of the Y isoform occurs to yield a proteolyzed fragment whose molecular weight is 
consistent with that of the nat-PSMGFRTC isoform. Comparison of the glycosylated 
protein lanes in Fig. 23 shows a clear difference between breast cancer patient-derived 
MUCl proteins (1500 cell line) and the Y isoform transfected into HEK cells ("Y" lane). 
Referring still to the Figure 23, the lanes that were loaded with breast tumor cell samples do 

15 not show protein bands between 35 and 45 Kd; however, the glycosylated Y isoform protein 
bands are quite visible and intense between 35 and 45 Kd. These results may not rule out 
the possibility that patient-derived breast tumor cells may produce an alternative splice 
isoform, such as the Y isoform, in addition to MUCl, since it may be at low concentration 
and not visible by western blot analysis. However, these results clearly indicate that the 

20 dominant MUCl species being produced by these breast tumor cell lines is not the Y 
isoform. 

The CM isoform construct produced a doublet that ran at about 28 Kd. After 
deglycosylation, the bands shifted to a lower molecular weight of about 25 Kd. Comparison 
indicates that this construct is resistant to cleavage as the lower 20 Kd band apparent in the 

25 nat-PSMGFRTC isoform construct is not present. 

Similar to the CM isoform construct, the UR isoform construct produced MUCl 
protein bands that ran at 29 - 30 Kd. After deglycosylation, the bands shifted to molecular 
weights of about 24 Kd. A faint band at 20 Kd is visible, indicating that some cleavage of 
this constmct takes place. 

30 The "Full Length" construct and the Rep isoform constmct appear to behave 

identically, producing PsMGFR specific bands at 25 - 30 Kd that shift to about 23 Kd after 
deglycosylation. By westem blot it is impossible to distinguish this species from those 
produced by the patient derived breast tumor cells. 
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The (calculated) molecular weight of a portion of the MUCl receptor that includes 
the cytoplasmic tail, the transmembrane domain and the PSMGFR (unglycosylated) is about 
19Kd, (i.e. nat-PSMGFRTC isoform - see SEQ ID NO: 37 - Table 1) Also discovered 
within the context of the invention is that breast tumor cells express a shorter form of the 
5 MUCl receptor that normal breast cells do not express and it runs on an SDS-PAGE gel at 
about 20Kd (deglycosylated), suggesting that the extracellular domain of this tumor 
specific form consists essentially of the PSMGFR. 

To ascertain whether breast tumor cells, derived from actual breast cancer patients, 
produce a MUCl cleavage product that is similar to the transfection constructs described 
10 above, we analyzed the MUCl proteins from several breast tumor cell lines using the same 
western blot method described above and in Example 5. Breast tumor cell lines 1500, 1504, 
T47D, BT-474 and MDA-MB-453 were tested. The molecular weights of the MUCl 
receptor fragments were then determined by performing standard western blot analysis, 
again using the antibody raised against the PSMGFR, as described above. Western blots 
15 showed that the breast tumor cell lines produced several MUCl protein bands that run 

between 25 and 30 Kd. As with the nat-PSMGFRTC isoform construct, deglycosylation of 
the breast tumor derived samples caused the series of MUCl protein bands (25-30 Kd) to 
shift to a band having an approximate molecular weight of 20 Kd, see Fig. 27. These 
western blots show that the lower molecular weight MUCl species that the breast tumor 
20 cells produce are similar to the MUCl construct discussed above in which the receptor is 
truncated after the PSMGFR. These results indicate that the portion of the MUCl receptor 
that remains attached to the cell surface after cleavage consists primarily of the PSMGFR 
sequence. It is noted that it appears that the 1 500 and T47D cells may produce two 
cleavage products, ruiming as a doublet on the gel having a band at about 19-20 Kd and 
25 another at about 22 Kda. The 22 Kda band appears to correspond with the band produced by 
the CM isoform, which includes the PSIBR at its N-terminus. Significantly, (1) no band at 
19-20 Kda is evident for the CM isoform construct, and (2) the 22 Kd band was also evident 
in the MUCl cleavage products produced by transfected cells expressing "healthy" forms 
(i.e. Full Length receptor and Rep isoform - See Fig. 28). These results support the 
30 contention that the 22 Kd band product represents a product of normal, non-aberrant 

cleavage and that aberrant cleavage (i.e. producing the 19-20 Kd band may be prevented by 
the presence of the IBR. Since the resolution of molecular weights by SDS-PAGE analysis 
is only accurate to within about 1 Kd, which is about 9 amino acids, the actual portion of the 
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counted using a hemacytometer (3 counts per well) at 24 hours and again at 48 hours. 
Results, see Fig. 2, show that in a concentration-dependent manner, addition of antibody 
caused enhanced cell proUferation compared to the proliferation of the same cells treated 
with a control antibody. Figure 2 is a graph in which measured cell growth at 24 and 48 
5 hours is plotted as a function of anti-MGFR concentration. At the optimal antibody 

concentration, when presumably one antibody binds bivalently to two MGFR portions of 
the MUCl receptor, i.e. dimerizes the receptor, cell proliferation is at a maximum. 

In a similar experiment, a concentration of the anti-MGFR antibody, identified to 
maximize cell proliferation, was added to a first group of T47D tumor cells, grown as 
10 described above. The same amount of the anti-MGFR antibody was added to a set of 
control cells, K293 cells. Figure 3 shows that the addition of the anti-MGFR antibody to 
MUCl tumor cells (T47D) enhanced proliferation by 1 80% 24 hours, but had no effect on 
the control cells. The growth of the T47D cells plateaifed to saturation, for cells with added 
antibody, at 48 hours. Control cells never reached saturation within the time frame of the 
15 experiment and were at 70% confluency at 48 hours. 

Example 2: Identification of Ligands that bind to the MGFR portion of the MUCl receptor 

In an effort to identify ligands to the MUCl receptor, synthetic, His-var-PSMGFR 
20 peptides, 

GTINVHDVETQFNQYKTEAASPYNLTISDVSVSDVPFPFSAQSGAHHHHHH (SEQ 
ID NO: 2), which is representative of the portion of the MUCl receptor, that remains 
attached to the cell surface after cleavage of the interchain binding region, were loaded onto 
NTA-Ni beads (cat. #1000630; available firom Qiagen GmbH, Germany) and incubated with 

25 cell lysates in the presence (Fig. 4) or absence (Fig. 5) of the protease inhibitor PMSF 

(phenyl methyl sulfonyl fluoride). Lysates firom T47D cells were used because this breast 
tumor cell line is known to overexpress MUCl and MUCl ligand(s). T47D cells were 
cultured then sonicated for 1 minute to lyse the cells. Lysates were mixed with the 
PSMGFR peptide-presenting beads and incubated on ice with intermittent mixing for Ihr. 

30 As a negative control, an irrelevant peptide, HHHHHHRGEFTGTYTTAVT (SEQ ID NO: 
13), was attached to NTA-Ni beads and treated identically. Both sets of beads were washed 
2X with phosphate buffer pH 7.4. Bound protein species were eluted by 3 additions of 
lOOuL of phosphate buffer that also contained 250mM imidazole. For both the peptides, a 
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portion of the first elution was removed and reserved to run as a separate sample, while the 
remainder was combined with the other 2 elutions and concentrated by TCA (tri-chloro 
acetic acid)-precipitation (Chen, L. et al., Anal. Biochem. Vol 269; pgs 179-188; 1999). 
Eluates were run on a 12% SDS gel, see Figure 4. The gel was then silver stained 
5 (Schevchenko, A et al; Anal. Chem., Vol. 68; pg 850-858; 1996). Lanes were loaded as 
follows: (&om left to right) (1) Benchmark pre-stained protein ladder (Gibco); (2) first 
eluate from the MUCl peptide; (3) 1/10* of TCA-concentrated sample; (4) blank; (5) 
9/10* TCA- concentrated sample; (6) furst eluate negative control peptide; (7) 1/10* of 
TCA-concentrated sample from the negative control peptide; (8) 0.5 picomoles BSA (as a 
10 standard); (9) 9/10* TCA- concentrated sample from the negative control peptide; (10) 
silver stain SDS page standard (BioRad cat. #16103 14). Referring now to Fig. 4, 
comparing lanes 2 and 6 (control), it can be seen that the MUCl PSMGFR peptide bound 
distinguishably to three peptides: a first unique peptide that runs at an apparent molecular 
weight of 17kD; and a second peptide (more intense band) that runs at an apparent 
15 molecular weight of 23kD. Note that in lane 5, where the sample is the most concentrated, 
a third unique band is seen at about 3SkD. 

Figure 5 shows the results of an experiment, which was identical to that shown in 
Fig. 4, with the exception that the protease inhibitor PMSF was not added. PMSF binds to 
and blocks the action of several enzymes, such as proteases. This experiment was 
20 performed, in the absence of PMSF, to determine whether an enzyme present in the lysate 
was a ligand of the MUCl receptor. Referring now to Fig. 5, comparing lanes 3 (control) 
and 7, it can be seen that the MUCl, PSMGFR peptide bound distinguishably to one 
peptide, with an apparent molecular weight of 35kD. Note that this band was visible in Fig. 
4 (with PMSF), but was much fainter and only co-eluted from the most concentrated 
25 sample. These results are consistent with the idea that the PFMGFR portion of the MUCl 
receptor is a substrate for a ligand of apparent molecular weight of about 35kD and which 
may bean enzyme. As mentioned elsewhere herein, drug screens based on inhibition of 
binding between the PSMGFR and this Hgand or the ligand in a cmde cell lysate can 
identify compounds that inhibit the action of this enzyme. 

30 

Table 3. Cell lines were purchased from the ATCC (American Type Culture Collection, 
Manasses, VA) and are all breast carcinoma cell lines. Some lines have been shown to 
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In this example, it is demonstrated that a ligand produced by MUCl cancer cells that 
triggers cell proliferation m these cells is a multimer. 

Protein bands at 17 kD, 23 kD, and 35 kD were excised from the gels described 
above in Example 2 of and submitted for peptide analysis. These gel bands purportedly 
5 contained ligands to the MGFR region of the MUCl receptor. Recall that the 17 kD and 23 
kD species bound to the MGFR peptide in the presence of the protease inhibitor, PMSF, 
while the 35 kD species bound when PMSF was not added to the cell lysate mixture. 

The following peptide analysis was performed. Samples derived from the gel slices 
were proteolytically digested. Fragments were then separated by microcapillary HPLC 
10 which was directly coupled to a nano-electrospray ionization source of an ion trap mass 

spectrometer. MS/MS spectra was obtained on-line. These fragmentation spectra were then 
correlated to knovra sequences using the SEQUEST® algorithm in conjunction vnih other 
algorithms. Results were then manually reviewed to confirm consensus with sequences of 
known proteins. 

15 Peptide sequences contained within both the 17 kD and the 23 kD bands (PMSF 

added to lysate) corresponded to a protein known as Metastasis Inhibition Factor NM23, 
which has been implicated in both the promotion and inhibition of metastasis of human 
cancers. Whether the role of NM23 is a txunor supressor or promoter may depend on the 
type of cancer. In ovarian, colon and neuroblastoma tumors, NM23 overexpression has 

20 been linked to a more malignant phenotype (Schneider J, Romero H, Ruiz R, Centeno MM, 
Rodriguez-Escudero FJ, ''NM23 expression in advanced and borderline ovarian carcinoma'', 
Anticancer Res, 1996; 16(3 A): 1197-202). However, breast cancer studies indicate that 
reduced expression of NM23 correlates with poor prognosis (Mao H, Liu H, Fu X, Fang Z, 
Abrams J, Worsham MJ, "Loss of nm23 expression predicts distal metastases and poorer 

25 survival for breast cancer", Int J Oncol 2001 Mar;18(3):587-91). 

The sequences that were identified from the protein gel band described in Figures 4 
and 5 and that are derived from a protein implicated in inany cancers called Metastasis 
Inhibition Factor NM23 are shown below in Table 5* NM23 exists as a hexamer and may 
recognize an uiunodified form of the MGFR portion of the MUCl receptor. 

30 Peptide sequences that were identified from the 35 kD gel band (PMSF NOT added 

to lysate) corresponded to more than one protein species, including 14-3-3, which is a 
signaling protein implicated in many cancers, and cathepsin D, which is a protease and is 
also implicated in tumor progression. 14-3-3 exists as a dimer and can simultaneously bind 



-104- 



apparatus as described by manufacturer. Electrophoretic transfer was performed at 25V for 
45 minutes. 

Western Blotting : 

Membranes were removed and placed immediately in 25 ml Blotto (PBS, 0.05% 
Tween-20, 5% Milk) and incubated with gentle agitation for 2 hours. Blotto was removed 
and replaced with 25 ml primary antibody solution [1:1000 dilution of an inventive a- 
PSMGFR antibody or 1:200 dilution of VU-4H5 antibody (Santa Cruz Biotechnologies; 
Santa Cruz, CA), in Blotto] and incubated overnight at 4°C. The solution was then 
discarded and the membrane washed 5 times for 10 minutes each in PBS-T (PBS, 0.05% 
Tween-20). Membranes were then incubated in secondary antibody solution [1 :20000 
dilution of HRP(horseradish peroxidase)-conjugated Goat-a-Rabbit IgG antibody or HRP- 
conjugated Rabbit-a-Mouse IgG antibody (Jackson Immunoresearch; West Grove, PA) in 
Blotto] for 1 hour at room temperature. Solution was discarded and the membrane was 
washed 5 times for 10 minutes each in PBS-T. The membrane was then placed in a 1 :1 
mixture of Immun-Star HRP Luminol/Enhancer and Peroxide Buffer from BioRad 
Laboratories (Hercules, CA) for 5 minutes. Substrate was removed and membrane placed 
in saran wrap and exposed to film and developed in Kodak X-OMAT. 

Example 6 - Transfectants: The construction of six mammalian expression plasmids 
encoding six different lengths of the Mucl receptor 

pMucl-FulL Encoding Full-length MUCl Receptor 

The pMucl-FuU construct contains the complete cDNA for MUCl and encodes the 
full length Mucl protein (Figure 22 and SEQ ID NO: 10). The pMucl-FuU plasmid was 
put together from two separate plasmids containing different parts of the MUCl cDNA. 
The amino-terminus of MUCl was acquired from EST0039670 obtained from the Genome 
Research Center and the Center for Functional Analysis of Human Genome (GRC/CFAHG) 
Korea Research Institute of Bioscience and Biotechnology (Taejeon, Korea). The 
EST0039670 plasmid contained a cDNA starting at the amino-terminus of the MUCl open 
reading frame to about 800 base pairs into the tandem repeats segment of MUCl. The 
carboxy-terminus of the MUCl cDNA was obtained from Integrated Molecular Analysis of 
Opnnmfts and their F.Ynreissmn TTMAGFA clone number 24281 03 obtained from American 
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the internadorudiqrplicadon be treated, in the United States of 

America,asacontinuadonarcondnuadort'in^art€fanetirUer ^„ 
appUcadon: insuchacase,write "UrdtedS&ofJmeriiUt'' US CONTISUATIOH IH-PART 
or'VS"anddiein£cadan''eondnuadon''or''condnuadoi^ 09/996 »069 filed on 27 Novenber 2001 
irtfHtrt" and die number and die fiHrig date of die parent /97 i \ onni ^ 

appiicadon (Rules 4JW(h) and 49bis.m). v^/-xx.^uuxi 



Natea to the reauest form 




Europaisches 
Patentamt 



European 
Patent Office 



r 



INTEiOIATIONAL FILING DEPARTMENT 
WOLF, GREENFIELD & SACKS, P.C--. 
600 ATLANTIC AVENUE 
BOSTON, MASSACHUSETTS 02210 
UNITED STATES OF AMERICA 



Office ejuropeen 
des brevets 



H D-60298MurKhen 
fi (•^49«) 23990 
Tx 523656epmud 
frB^ (44»89)23 99^6S 

B P.B.5618Patentlaan2 

*NL-2280HVRqswiik 
O (431-70) 340>2040 
Tx 31651eponl 
Fax (-i-SI-TO) 3403016 

QH D-10958Ber1fn 

(4-4930) 25801O 
Fax (•i;4930) 25901-840 



L 



J 



O) 9 

•ill! 



Bestatigung uber den 
Eingang nachgereichter 
Unterlagen fur Patentan- 
meidungen/Patente beim 
Europaischen Patentamt 



Datum und Ort des Qngangs sind aus 
der Perforation dieser Eingangsbestati- 
gung ersichtlich 

(M + Datum Einreichungsort MQnchen; 
Datum ohne Zusatz = Einreichungsort 
Den Haag; Datum + B = Einreichungsort 
Berlin) 



Eingereichta Unterlagen 



Acknowledgement of 
receipt for subsequently 
filed items relating to 
patent applications/patents 
at the European Patent 
Office 



Date and place of receipt are shown by 
the perforation appearing on this receipt 

(M + date = Munich as place of receipt: 
date alone = The Hague as place of 
receipt; date + B = Berlin as place of 
receipt) 



Kerns filed 



Accuse de reception a 
I'Office europ^en des bre- 
vets de pieces produites 
postdrleurement au d6p6t 
d'une demande de brevet/ 
a la d^iivrance d'un brevet 
europeen 

La date et te lieu de reception sont ind'h 
quds par la perforation du pndsent accuse 
de reception 

(M + date ^ pieces reQues h Munich; 
date seule » pidces regues d La Haye; 
date + B s pieces regues d Berlin) 



Pitees envoytes 



- — PCT/US2004/02795 4 



Anmeldungs- (und Direktions-*) NrTPatent Nr. 
Application (and Directorate*) NoTPatent No. 
N del^ demande (etde la direction^Vh du brevet 



IhrZeiohen 
Your reference 
Votre rdfdrence 



ggfs. Art und Datum der Unterlagfn** ' 
Nature and date of Kerns (optionaD** 
Nature et date des pidces (facultatif)** 



MI015, 700 8 9 



* Fax Cover Sheet 
* TiaasmlLLal Sheet 
*Reque8t under PCX 
Bule 91.9(b) for 
Rectification of j 
Gbviona Errors 



* Substitute Sheets 



10 



* falls bersits bekannt 

t* Der Bngang der angegebenen Unterlagen 
wird bestStigt 

Enthdit diese Spalte ketne Gntragungen, so 
wIrd ladiotich bestatiOL daft eine Senduna 



* If already known 

• • The receipt of the items Indicated is 
confirmed. 

If this column does not contain any entries. 



• si d^jfi oonnu 
La rdception db pieces indiqudes est 
confirmee. 

Faute de rnention dans cette colonne. te 



PATENT COOPERATION TREATy" 



From the INTERNATIONAL BUREAU 



PCX 

COMMUNICATION IN CASES FOR WHICH 
NO OTHER FORM IS APPLICABLE 


To: 

OYER, Timothy, J. 
Wolf, Greenfield & Sacks 
600 Atlantic Avenue 
Boston, MA 02210 
ETATS-UNIS D'AMERIQUE 


Date of mailing {day/month/year) 

22 March 2005 (22.03,2005) 


Applicant's or agent's file reference 

M1015.70089OX^ 


REPLY DUE 

see paragraph 1 below 


International application No. 

PCT/US2004/027954 


International filing date {day/month/year) 

26 August 2004 (26.08.2004) 


/vppjicani . — - 

MINERVA BIOTECHNOLOGIES CORPORATION 



u REPLY DUE within months/days from the above date of mailing 

[H NO REPLY DUE, however, see below 



^ IMPORTANT COMMUNICATION 
I 1 INFORMATION ONLY 



COMMUNICATION: 



The International Bureau acknowledges receipt of Rectified Sheets under PCT Rule 91 1(f) for 
the above-mentioned international application, on 23 February 2005 (23.02.05). 

However, it reached IB out of time-limit of 17 months from the priority date and after technical 
preparations for mtemational publication. Consequently, the rectified sheets will not be 
published. 




The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)338.70.10 



Authorized officer 

Monique BROSSE (Fax 338 7010) 

Telephone No. (41-22) 338.83.25 




rtfTENT COOPERATION TREATY ^ 



From the INTERNATIONAL SEARCHING AUTHORITY 



To: 

WOLF GREENFIELD & SACKS, P.C. 

Attn. Oyer, Timothy J. 

600 Atlantic Avenue 
Boston, Massachusetts 02210 
UNITED STATES OF AMERICA 



PCT 



NOTIFICATION OF DECISION CONCERNING 
REQUEST FOR RECTIFICATION 

(PCT Rule 91.1(f)) 



Date of mailing 
(day/month/year) 



22/02/2005 



Applicant's or agent 



snt's file reference 



M1015.7008< 
International application N**. 

PCT/US2004/027954 



REPLY DUE ~~ 

NONE 

However, see last paragraph below 



International filing date 
(day/month/year) 



26/08/2004 



Applicant 

MINERVA BIOTECHNOLOGIES CORPORATION 



The applicant is hereby notified that this International Searching Authority has considered the request for rectification of obvious 
errors m the international applicatfon/in other papers submitted by the applicant to this Authority, and that it has decided: 



to authorize the rectification: 

fx~| as requested by the applicant. 
I I to the extent set forth below*: 



2 □ 

to refuse to authorize the rectification or part of it for the following reasons*: 



^Xth^rrifeS """^ ^ """^^ °* applicant's request for rectification, has been sent to the receiving Office 



If the authonzation of the rectification has been refused in whole or in part, the applicant may request the international 
Bureau, before the technical preparations for International publication have been complet^ and sSbjIc to^hVSnt^ 
a fee, to publish the request for rectification together with the International application. See Rule 91 1(0 third and fi^^rth 
sentences, and. for the amount of the fee. see the PCT Applicant's Guide. Volume I/A Annex B2(IB 



Name and mailing address of the International Searching Authority 
European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
SafJ Tel- (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31>70) 340-3016 



Authorized officer 

Wolfgang -Peter SchieBl 



Form PCT/ISA/217 (July 1998) 



From the INTERNATIONAL BUREAU 



PCX 

NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative InstrucUons, Section 411) 


To: 

OYER, Timothy. J, 
Wolf. Greenfield & Sacks 
600 Atlantic Avenue 
Boston. MA 02210 
ETATS-UNIS D'AMERIQUE 


Date of mailing (day/month/year) 

OA lorn 19 ru 9nnc {"JA oi '}nnc\ 
JdnUdiy £\j\i^ \M.\M\ .£\3\jO) 


Applicant's or agent's file reference 
WI101 5.70089 ^(VjQQ 


IMPORTANT TVOTtmr'ATYriM 


International application No. 
PCT/US04/027954 


International filing date (day/month/year) 
26 Auqust 2004 ^26 08 2004^ 


International publication date (day/month/year) 
Aoplicant 


Priority date (day/monlh/year) 

26 August 2003 (26.08.2003) 



MINERVA BIOTECHNOLOGIES CORPORATION et at 



2. 



hI^' 1 this Form which repUces any previously issued notification concerning submission or transmittal of priority 
documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority docume^s) «bSr to 
all eariier appl«ation(s) whose pnonty is claimed. Unless otherwise indicated by the letters "MR", in the right-hand column «• by 1 

in^^jiLrtiS Rut n.fcT^s;).*' ■"^^^ '""^ '''^ " ^ ^ "-^-^ 

(If applicable) The letters "NR" appearing in the right-hand column denote a priority document which, «■ h,>. >.f -.m,- ^, 
aus.Ea,m, had not yet been received by the Intemational Bureau under Rule 17.1(8) or (b). Wh«e undV Rule l7l W the 
pnon^ document must be submitted by the applicant to the receiving OfBce or the InteUtionld Bureau/brAe a^cant 
submit the priority document within the applicable time Umit under that Rule, the attention of the applicant is dfrected to Rule 
17.1(c) which provides that no designated OfEce may disregard the priority claim concerned \>e[Z giving the appficant an 
opportunity, upon enhy into the mitiomU phase, to furnish the priority document within a time limit which is ,l«,nable under the 
Circumstances. 

f{h™^«!^"*'*^^ asterfck (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document 
submitted or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b) (the priority document 

rbml^'\ th *'=.'""!Ji""' T"^^ ^'-'^"^ °' »«' tt-e priority A^um^r^ 

^ receiving Office after the applicable time limit under Rule 17.1(b)). Even though the priority <tecument was not 
furnished in compliance with Rule 17.1(a) or (b), the htemational Buieau wiU nevertheless tninsi^t a copy of the document to the 
designated Offices, for Aeir consideration^^ hi^se such a copy is not accepted by the desigmited Office^ the priority d^ument 
?±H..!ii,^ ^ P«>v.des Aat no d^gnated Office may disregard the priority claim concemed before giving VV~an 
opportunity, upon entry mto the national phase, to fiimish the priority document within a time limit which is reasonable under the 
ci rc ui nsiances. 



Priority 



Priority fl ppHojitinn 



Country or rpiginnal OfT^^^ 
or PCT r«»Piving nff,pf> 

/^26 August 2003 (26.08.2003) 60/498,260 US 



Date of Trm[t\ 

of priority Hrv^jimrnt 



i 

|Ooctetinc; 



09 December 2004 (09.12.2004) 

Initials 

DOCKETED 

FEB 7 2005 




The International Bureau of WIPO 




yy 1 

■-AU-tftonzed .otRrfir^^, ^...^.,0.^ / 


34, chemin des Colombettes 




sapin alexia 


1211 Geneva 20, Switzerland 








Facsimile No. +41 22 338 70 10 


Facsimile No. +41 22 740 14 35 




Telephone No. +41 22 338 



^PATENT COOPERATION TRtTX fY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF THE RFrnRniNn 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

OYER, Timothy, J. 
Wolf, Greenfield & Sacks 
600 Atlantic Avenue 
Boston, MA 02210 
United States of America 


Date of mailing (day/month/year) 

12 January 2005(12.01.2005) 


Applicant's or agent" s file reference 
Ml 01 5.70089 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US2004/027954 


Intemattonal filing date (day/month/year) 
26 August 2004 (26.08.2004) 



the applicant 



the inventor the agent Q the common representative 



Name and Address 

BAMDAD, Cynthia, C. 
142 Church St. 
Newton, MA 02458 
United States of America 



State of Nationality 
US 



Telephone No. 



State of Residence 
US 



Facsimile No. 



Teleprinter No. 



2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
I I the person Q the name the address Q the nationality the residence 



Name and Address 

BAMDAD, Cynthia, C. 
356 Marlborough Street, #2 
Boston, MA 021 16 
United States of America 



State of Nationality 
US 



Telephone No. 



State of Residence 

US 



Facsimile No. 



Teleprinter No. 



3. Further observations, if necessary: 



4. A copy of this notification has been sent to: 
fx] the receiving Office 
fx] the International Searching Authority 
I I the International Preliminary Examining Authority 



I I the designated Offices concerned 
I I the elected Offices concerned 
I I other: 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)338.70.10 



Authorized officer 

Jean-Marie MCADAMS (Fax 338 
Telephone No. (41-22)338 9913 



7C10) 



Form PCT/iB/306 (March 1994) 



006563919 



PATENT COOPERATION TREAT^^ 



From the INTERNATIONAL BUREAU 



PCT 



COMMUNICATION IN CASES FOR WHICH 
NO OTHER FORM IS APPLICABLE 



Date of mailing {day/month/year) 

12 November 2004 (12.11.2004) 



Applicant's or agent's file reference 

M1015.70D89 



To: 



OYER, Timothy, J. 
Wolf, Greenfield & Sacks 
600 Atlantic Avenue 
Boston, MA 02210 
ETATS-UNIS D^AMERIQUE 



REPLY DUE 



see paragraph 1 below 



International application No. 

PCT/US2004/027954 



International filing date (day/month/year) 

26 August 2004 (26.08.2004) 



Applicant 



MINERVA BIOTECHNOLOGIES CORPORATION 



1. Q REPLY DUE within months/days from the above date of mailing 

I I NO REPLY DUE, however, see below 

^ IMPORTANT COMMUNICATION 

r~l INFORMATION ONLY 

2. COMMUNICATION: 

The International Bureau acknowledges receipt of your request of change dated 04 November 
2004 (04.11.04). 

Hov^ever, please note that a power of attorney from the inventor/applicant Bamdad, Cynthia, C. 
with the original address is required, before any change under rule 92bis may be made. Upon 
receipt said power of attomey, change will processed. 



The International Bureau of WIPO 
34, chemin des Colombeues 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)338.70.10 



Authorized officer 

Monique BROSSE (Fax 338 7010) 



Telephone No. (41-22) 338.83,25 



ATENT COOPERATION TREATY 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 



To: 



OYER, Timothy, J. 
Wolf, Greenfield & Sacks 
600 Atlantic Avenue 
Boston, MA 02210 
United States of America 



Date of mailing (day/month/year) 

12 November 2004 (12.1 1 .2004) 



IMPORTANT NOTIFICATION 



Applicant's or agenfs file reference 
IV1 101 5.70089 U>£>00 



International application Na 
PCT/US2004/027954 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

MINERVA BIOTECHNOLOGIES CORPORATION (for all designated States except US) 
BAMDAD, Cynthia, C. (for US) 

International filing date 26 August 2004 (26.08,2004) 

Priority date(s) claimed 26 August 2003 (26.08.2003) 
Date of receipt of the record copy 

by the International Bureau 06 October 2(M)4 (06. 1 0.2004) 

List of designated Offices 

AP:BW,GH,GM,KE,LS,MW,MZ,NA,SD,SL,SZ,TZ,UG^M^W 
EA :AM,AZ,BY,KG,KZ,MD,RU,TJ,TM 

EP :AT,BE,BG,CH,CY,CZ,DE,DK,EE,ES,FI,FR,GB,GR,HU.IE,IT,LU,MC,NL,PUPT,RO,SE,SI,SK, 
TR 

OA:BF,BJ,CF,CG,CI,CM,GA,GN,GQ,GW,ML,MR,NE,SN,TD,TG 

National :AE,AG,AL,AM,AT,AU,AZ,BA,BB,BG,BR,BW,BY,BZ,CA,CH,CN,CO,CR,CU,CZ,DE,DK,DM, 
DZ,EC,EE,EG,ES,FI,GB,GD,GE,GH,GM,HR,HU,ID,IL,IN,IS,JP,KE,KG,KP,KR,KZ,LC,LK,LR,LS, 
LT,LU,LV,MA,MD,MG,MK,MN,MW,MX,MZ,NA,NI,NO,NZ,OM,PG,PH,PL,PT,RO,RU,SC,SD,SE,SG,SK 
SUSY,TJ,TM,TN,TR.TT,T2,UA,UG,US,UZ,VC,VN,YU^^M,ZW 



docketed'' 

DEC 6 i!004 



Confirmation 
DocMtnp 




a. 



The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22)338.70.10 



Authorized officer: 

Monique BROSSE (Fax 338 7010) 

Telephone No. (41-22)338 8325 CX^^^ 



Continuation of Form PCT/lB/301 
NOTIFICATION OF RECEIPT OF RECORD COPY 



Date of mailing (day/month/year) 

12 November 2004 (12.11.2004) 


IMPORTANT NOTIFICATION 


Applicanf s or agenf s file teferance 
M1015.70089 


International application Na 
PCT/US2004/027954 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 
In additiofi, the applicants attention is drawn to the information contained in the Annex, relating to: 

time limits for entry into the national phase - see updated important information (as of April 2002) 

requirements regarding priority documents (if applicable) 
A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated on 
the cover sheet of this Notification by paying national fees and furnishing translations, as prescribed by Articles 22 and 39 and 
the applicable national laws. In addition, the applicant may also have to comply with other special requirements applicable 
in certain Offices. It is the applicant's responsibility to ensure the necessary steps to enter the national phase are taken in a 
timely fashion. Most Offices do not issue reminders to applicants in connection with the entry into the national phase. 

The applicabtetim© limit for entering the national phase will, subject to what is said in the following paragraph be 
aOMOrmns from the pnonty date, not only in respect of any elected Office if a demand for international preliminary 
examination is filed before the expiration of 19 months from the priority date (see Article 39(1 )), but also in respect of any 
designated Office, in the absence of filing of such demand, where Article22(1) as modified with effect from 1 April 2002 
applies in respect of that designated Office, For further details, see PCT Gazette No. 44/2001 of 1 November 2001 pages 19926 
19932 and 19934, as well as the PCT Newsletter, October and November 2001 and February 2002 issues. 

In practice, time limits other than the 30-month time limit will continue to apply, for various periods of time, in respect of 
certain designated or elected Offices. For regular updates on the applicable time limits (20, 21, 30 or 31 months! or other 
time limit). Office by Office, refer to the PCT Gazette("Section IV" part published on a weekly basis), to the PCT Newsletter 
(on a monthly basis) and to the relevant National Chapters in Volume II of the PCT Applicant's Guide (the paper version of 
which IS updated usually twice a year and the Internet version of which is updated usually on a weekly basis) Finally a 
cumulative table of all applicable time limits for entering the national phase Is available from WIPO's Internet site via links 
from various pages the site including those of the Gazette, Newsletter and Guide, at http://www.wipo.int/pct/en/index.htmL 

Information about the requirements for filing a demand for international preliminary examination is set out in the PCT 
Applicant's Guide, Volume I/A, Chapter IX. Note that only an applicant who is a national or resident of a PCT Contracting 
State which is bound by Chapter II has the right to file a demand for international preliminary examination (at present all 
PCTContracting States are bound by Chapter II). i m i^on 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents* the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 1 6 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit and may be subjected by the receiving Office to the payment 
or a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry into the 
national phase, to furnish the priority document within the time limit which is reasonable under the circumstances (Rule 17.1(c)). 

Wh^e several priorities ^ claimed, the priority date to be considered for the purposes of computing the 1 6-month time 
limit (and all other PCT time limits) is the filing date of the earliest application whose priority is claimed (Article 2(xi)(b)). 



Latent cooperation treaty 1\ n 

A ^ 

From the INTERNATIONAL BUREAU ^ 



PCT 

NOTIFICATION OF THE RECORDING 
OF A CHANGE 

(PCT Rule 92bis.1 and 
Administrative Instructions, Section 422) 


To: 

OYER, Timothy, J. 
Wolt Greenfield & Sacks 
600 Atlantic Avenue 
Boston, MA 02210 
United States of Amprir;i 


Date of mailing (day/month/year) 

12 November 2004 (12.11.2004) 


Applicant's or agenf s file reference 
M1015.70089 i/D 0 


IMPORTANT NOTIFICATION 


International application No. 
PCT/US2004/027954 


International filing date (day/month/year) 
26 August 2004 (26.08.2004) 


1. The following indications appeared on record concerning: 
[X] the applicant Q the inventor the agent Q the common representative 


Name and Address 

MINERVA BIOTECHNOLOGIES CORPORATION 
142 Church St. 
Newton, MA 02458 
United States of America 


State of Nationality 
US 


State of Residence 
US 


Telephone No. 


Facsimile No. 


Teleprinter No. 


2. The International Bureau hereby notifies the applicant that the following change has been recorded concerning: 
Q the person Q the name X the address []] the nationality Q the residence 


Name and Address 

MINERVA BIOTECHNOLOGIES CORPORATION 
6th Floor Rosenstiel BIdg. 
M/S 029 

415 South Street 
Waltham, MA 02454-91 10 
United States of America 


State of Nationality 
US 


State of Residence 
US 


Telephone No. 


Facsimile No. 


Teleprinter No. 


3. Further observations* if necessary: 




4. A copy of this notification has been sent to: 

H the receiving Office the designated Offices concerned 
1 1 the Intemational Searching Authority Q the elected Offices concerned 
1 1 the International Preliminary Examining Authority other: 


The Intemational Bureau of WlPO 
34, chemin des Cdombettes 
121 1 Geneva 20. Switcerland 

Facsimile No. (41-22)338.70.10 -| 


Authorized officer 

Monique BROSSE (Fax 338 7010) 

relephoneNo. (41-22)338 8325 x ^^^^'^ 



fnrm PrrmnClti /March \QQA\ 



WPATENT COOPERATION THEA>^ 



/ 



From the INTERNATIONAL SEARCHING AUTHORnV 



To: 

WOIiF GRSEBiriEIiD & SACKS, P.C 
Attn. Oyer, Tiaothy J. 
600 Atlantic Avenue 
Boston, MaesacliasettB 02210 
UNITED STATES OF AMERICA 



Ooctattio 



PCT 



NOnnCATION OF RECEIPT 

OF SEARCH CQQC 



Applicants or agent'is file refwenoe 
Ml^lS.700e9 A.k>Q^> 



■ ■^L . Date of mirifcf iQ 



(PCT Rule 2S 



DOCKETED 

^ NOV 3 2004 



22/10/2004 



IMPORTANT NOnnCATION 



International application No. 
PCT/US2004/027954 



Intemadkmal fling datefdaK/^nontfiyear; 

26/08/2004 



Priority dale (da^AnorM^) 

26/08/2003 



Applicant 



MIlflERVA BI0TECHH0L06IES CORPORATION 



Wtwtettwlntomadonal Oearetiing AuBiorityanrittieiecelvliig Office are not ttiesMie office: 



The appUoant is hereky notified that the eearali oopy off the Memalio^ 
Aulhoiflyonthedaf - - - - 



The applicant ie hereby notified that the eearah oopy of the Memalio^ 



tjyttvi Menudionai 



on the date Indtoated kwlow. 



06/10/2004 



2. Q Theeearohoopy 



ky a nucleotide andfor amino aold aequanoe filing or tablae rei^ 



The appUcant ie Infomied thaUhe time ymit for eatabliahing the 

I Searohing Authority ie three months from the data ofreoeipt indoated 
me Gmit expiree later (Rulee 42.1 and43im.1(i4) 



wtnotievertimel 



and ttie written opinion off ttie. 
or nine monthe from ttie priority date. 



A cop y^thw notifioaBon has been cent to the International Bureau and, 
to ttie receiving Ofiioe. 



Name and mating addrees of ttie International Searohing Auttwrity 

European Patent Offioep P.B. 5818 Palenttaan 2 
NL-2280HVRQaw9c 

TeL Ct^l-TO) 340^040. Tx. 31 651 epo nl, 
Fax:(431-70)34(K3016 



Authorized offfioer 



ISA/EP 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
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□ GRAY SCALE DOCUMENTS 

□ ^^ES OR MARKS ON ORIGINAL DOCUMENT 

y REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 
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